Abstract. Based on the research and analysis of urban rail transit network planning, Determining Evaluation Index System of Urban Mass Transit Network.On this basis, the evaluation index system of network planning is established. this paper analyzes and compares the planning scheme of urban rail transit network in a city, and combines the analytic hierarchy process and the gray correlation method so that the alternatives can be discharged in good or bad order.The ranking results can objectively reflect the actual situation of urban rail transit network planning, in order to solve the problem of optimal selection of urban rail transit network planning, a set of objective scheme is proposed to avoid the decision deviation caused by the defects of single decision method.
Introduction
Urban rail transit network plan decision is the key step in the urban rail transit network planning, which is the basis of project optimization. The planning of urban rail transit network planning is mainly based on qualitative analysis [1] , [2] .This paper is based on the analysis of urban rail transit network planning, using analytic hierarchy process (AHP) combined with the GRAY correlation method, and to establish a scientific and rational evaluation index system, the comprehensive analysis of each scheme for qualitative and quantitative solution should selected from the different options for the best program.
Urban rail transit network evaluation is different from the general urban road network and regional highway network evaluation.To evaluate the urban rail transit network, we must consider various characteristic factors and establish a complete, scientific and comprehensive evaluation system with the actual situation of the urban rail network. In addition, the scale of the rational control index system is also an important aspect [3] .According to the above principle,using AHP basic principle, to establish a set of evaluation index system [4] , [5] In the specific planning, according to the need for the following table to the appropriate increase or decrease.
The urban rail transit network based on Ahp -Gray comprehensive decision method
The factors that affect the urban rail transit network are expressed as hierarchical structure, and the indicators have qualitative and quantitative indicators.In the following,we combine the AHP method and the GRAY method to establish the decision model of urban rail transit network.
Index weight assignment method-AHP
Analytic hierarchy process (AHP) was proposed in the 1970s by the United States operations researcher T.L.satty for the first time. The method is a combination of quantitative and qualitative methods.it is often used in combination with other evaluation methods to determine the weight of evaluation index [6, 7] .
AHP method of the basic steps:(1)Create a hierarchical hierarchy model;(2) To construct judgment matrix;(3) Determine the hierarchical weight value;(4) Consistency test of the judgment matrix;
The matrix deviates from the consistency indicator C.I., as in equation (1).
Random Consistency Ratio C.R., as in equation (2).
Calculate the weight of the elements of each layer.
The optimal decision-making program-GRAY
Gray correlation method(GRAY) is a multi-factor integrated decision-making method.It can make full use of the existing information to reduce the error by using the Gray correlation degree as the measure, and provide a simple and applicable method for the optimization decision making [8] , [9] In the above analysis, this paper establishes the optimization model of urban rail transit network planning and evaluation decision-making system,
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and puts forward a decision method based on Gray relational decision-making method.
Determine the decision matrix
Assume that A is a set of alternatives of decision-making A = {a 1, a 2,..., a m }, V is a set of decision matrices V = {v 1, v 2,..., v n }, the attribute of the scheme a i is X ij (i = 1,2, ..., m ; j = 1, 2, ..., n), then the matrix
is the decision matrix of the set A of the scheme.
Evaluation index matrix standardized treatment
In the standardization of qualitative indicators and quantitative indicators to be used when the different treatment methods. Quantitative function of the benefit index V j :
Quantitative function of cost index V j :
Quantitative function of qualitative index V j :
Gray correlation coefficient of the program
The gray correlation coefficient of the scheme is based on the relevance of the evaluation scheme index vector and the relative optimal index vector as the criterion of the decision-making scheme, which is derived from the gray relational decision theory [8] .The gray correlation coefficient is:
In the formula, ρ is the resolution coefficient, generally take 0.5.
According to the above analysis, we can see that the gray relational coefficient matrix is
Comprehensive decision-making model
Evaluation index system of n relative to the overall goal of weight vector W=(w 1, w 2,..., w n ) ,Then the weighting degree of the relative optimal scheme is related to each other R':
R'=RW=(r 1 ,r 2 ...,r n ) 8
In the formula, m ,..., 2 ,
Therefore,when max(r 1 ,r 2 ...,r n), Scheme for the planning of the optimal solution.
3
Examples of comprehensive decision-makin method validation
Construction of line network evaluation system
A Case Study of Urban Rail Transit Network Planning. The network planning have three programs, specific data and parties as listed in Table 2 . From the technical evaluation, economic evaluation, environmental evaluation, social evaluation, combined with the actual situation of a city network construction evaluation index system, see Figure 1 .
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Comprehensive 
Determination of the weight of indicators
The AHP method is used to quantify the importance of each evaluation index by using the 1-9 scale method through expert evaluation [10] . The Square root method is used to calculate the weight vector.
Two of each factor to establish judgment matrix and the matrix consistency index as shown in Table3, Table 4 shows the weight of the index system of the evaluation index system. 
Integrated decision-making
R'=W T R= 0.855,0.481,0.540 maxR'=max(r 1, r 2, r 3 )=max(0.885,0.481,0.540)=0.885. According to the above operation, we can see that the comprehensive decision value of scheme 1 is obviously larger than that of scheme 2 and scheme 3, so the scheme is optimal;Option 2 is the worst, scenario 3 is second, but there is no obvious superiority compared to scenario 1. Therefore, the city rail transit network planning theory should choose the first program.
Conclusion
In this paper, the combination decision-making model of AHP-GRAY,using the Analytic Hierarchy Process to determine the weight of evaluation indicators, taking into account the main and objective factors, the scientific description of the actual problem,Based on the establishment of gray relational decision model, combined with examples, the urban rail transit network planning in the three pre-selection program decision-making, and gives the optimal program.This method provides a simple and convenient method for decision-making of line network scheme.
